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THE INFLUENCE OF INCREASING DIFFICULTY OF 

READING MATERIAL UPON RATE, ERRORS, AND 

COMPREHENSION IN ORAL READING 



L S. McLEOD 
Texarkana, Arkansas 



MATERIAL AND METHOD 

The purpose of the investigation here reported was to ascertain 
the effect of increasing difficulty of reading material in oral reading 
(i) upon the rate of reading, (2) upon the types of error made, and 
(3) upon the degree of comprehension. No previous investigation 
has made these problems the chief questions for consideration, but 
indirect contributions have been made by Oberholtzer, Schmitt, 
Bowden, Gray, and perhaps others. The present study was made 
with 238 pupils distributed through the elementary grades as 
follows: first grade 29, second grade 29, third grade 30, fourth 
grade 27, fifth grade 30, sixth grade 32, seventh grade 30, and 
eighth grade 31. These pupils were in each case members of the 
advanced section of the grade and were so chosen as to avoid a 
group selected on the basis of ability. 

Of all available material that which most fully meets the needs 
of such a study is Gray's Standardized Reading Paragraphs. These 
paragraphs were therefore chosen for this investigation. The test is 
composed of twelve unrelated paragraphs increasing in difficulty 
from the first to the last. They were standardized for oral reading 
by Dr. William S. Gray through a long process of experimentation 
which included the testing of several thousand school children. 
Being thus standardized from the point of view of increasing 
difficulty for oral reading, the paragraphs are particularly well 
adapted to the study of the rate of reading and the types of error. 
The material, however, is not so well adapted to the study of 
comprehension. The paragraphs have not been standardized 
as to thought-content, and their relative difficulty in this respect is 
not known. 
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The procedure followed is an adaptation of the procedure out- 
lined in the instructions which accompany the original test. Only 
such modifications were made as were necessary to meet the pur- 
poses of the study. The pupils were tested individually in a quiet 
room with no one present but the observer and the pupil. A 
record was made in each case of the errors made and the time 
required to read each paragraph. The errors considered were 
those designated by Gray, namely, gross mispronunciation, minor 
mispronunciation, omissions, substitutions, insertions, and repeti- 
tions. Each pupil was allowed to continue reading until he had 
made seven errors in each of two paragraphs, or five errors with a 
reading time of forty or more seconds. A test of comprehension 
was also made for each paragraph immediately after the reading. 
This was done by means of questions. Through preliminary 
experimentation five questions were derived for each paragraph, 
and each question was given a score value of 20 per cent. The 
answers were scored as 5, 10, 15, or 20 per cent according to the 
degree of correctness. 

RESULTS 

The rate of reading. — Fig. i presents the rates as found for each 
grade on each paragraph read successfully by four or more pupils 
of the grade in question. As here used, to read a paragraph suc- 
cessfully means to read it in less than forty seconds with less than 
seven errors or in forty or more seconds with less than five errors. 
The diagram presents a curve for each grade, which shows the 
average rate in words per second on each paragraph read success- 
fully. The figures at the left indicate the rate, and those at the 
bottom indicate the paragraphs. 

In the case of the first two grades it is evident that very serious 
difficulties are present from the beginning. This is indicated by 
the relatively low rates at which the pupils of these two grades 
begin reading and the fact that there is a decrease in the rate from 
the very first. The words cannot be recognized so rapidly as they 
might be pronounced. Hence the rate of recognition is the factor 
which here determines the rate of reading. The pupil finds it 
necessary to pause and study many of the words in order to discover 
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a clue as to their pronunciation. As the number of difficult words 
increases, there is a corresponding increase in the number of pauses. 
This hesitation in the recognition of words, as contrasted with imme- 
diate reaction to familiar cues, obviously causes a decrease in the 
rate of reading. In the third grade and above there is Uttle or no 
decrease in the rate of reading for the first four paragraphs, because 

Words per 
Second 




10 II 12 

Paragraphs 
Fig. I. — Rate of reading for each grade on each paragraph 



these paragraphs present few difficulties. Rate of recognition is in 
advance of the rate of vocalization or on an equaUty with it. 
Reading proceeds at what may be said to be the normal rate of the 
pupil, which is determined by the pupil's natural rate of vocaliza- 
tion and by reading habits that have been formed. These become 
the determining factors of the rate of reading. The decrease 
in rates beyond paragraph 4 indicates that the increasing word- 
difficulties have resulted in a situation similar to that of the first two 
grades. That is, the word-difficulties have so decreased the rate 
of recognition that it has fallen below the rate of vocalization, and 
has thus become the factor upon which the rate of reading depends. 
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If comparisons among the grades are made, two facts are appar- 
ent from the diagram. The first of these, indicated by the differ- 
ent levels at which the curves begin at the left, is that there is a 
rapid increase in the rate of reading from the first grade to the 
third, and from that point on a more gradual increase. The 
second fact to be noted is that regardless of the degree of difficulty 
the pupils of the third, fourth, and fifth grades read at about the 
same rate, and those of the sixth, seventh, and eighth grades read 
at about the same rate. This is indicated by the fact that the 
curves of each group are very close together throughout. 

Both the manner of increase and the similarity of rates are to be 
explained on the basis of the status of recognition, which is probably 
universally characteristic of the successive stages of reading ability. 
In the first two grades the child is learning to recognize the symbols 
for words which are already a part of his spoken vocabulary. His 
rate of reading in this period improves rapidly, for he has but the one 
task of associating printed symbols with familiar word-sounds. 
In the third grade his reading vocabulary probably overtakes his 
spoken vocabulary, and the additional struggle with meanings 
interferes with the automatizing of the process of word-recognition 
and so holds up for a time further increase in rate. This task 
of acquiring meanings is prominent also during the fourth and 
fifth grades. The situation is further complicated by the fact that 
the pupil of these grades is being called upon to form the habits of 
silent reading in order to meet the requirements of his other studies. 
The scattering of interests in this way undoubtedly causes a break 
in the formation of habits in oral reading. As the pupil becomes 
acquainted with more and more words and their meanings, and the 
habits of silent reading become more or less fixed, opportunity is 
given for another increase in the rate of oral reading. This increase 
we find in the sixth grade. After the increase at this time, the 
training of the school and the physiological limitation of the organs 
of speech prevent further large increase for material which is read 
with ease. For such material the pupils of these grades approxi- 
mate their adult rate. 

The types of error. — In the study of errors the six types of error 
designated by Gray and mentioned above are considered. The 
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calculations include in each case the paragraph on which failure 
occurred. This means that the total number of errors made by a 
grade on a given paragraph is the sum of the errors made by pupils 
who read the paragraph successfully and by pupils who failed upon it. 
The results (Table I) show that gross mispronunciation is the 
most common type of error in the first grade, and substitution next. 
Minor mispronunciations in the first grade are few, because the 
words encountered by the child are in general familiar to him in 
their spoken form. If he recognizes the words at all, he is likely to 
give them the correct pronunciation. 

TABLE I 
Types op Error in Pehcentages — Summary 



Errors 



Grade 



ni 



IV 



VI VII VIII 



G (gross mispronuncia- 
tions) 

M (minor mispronuncia- 
tions) 

(omissions) 

S (substitutions) 

1 (insertions) 

R (repetitions) 



44.8 

1.9 
1.6 

31-9 
4-7 

IS -I 



23-8 



18. 1 

23.2 

4-9 
28.2 
II .1 
14.2 



II. 6 

21.8 

8.0 

30-8 

7-5 
20.2 



13-8 

32.0 

4-7 
24.6 

6.6 
18. 1 



16.7 

36.3 
9-0 

20.6 
6.1 

II. I 



II. 8 

314 
8.2 

26.4 
8.8 

13-2 



lO-S 

41.9 

4-7 
18.9 

7-0 
16.8 



In the second grade substitution has become the most char- 
acteristic type of error, and repetition has taken second place. 
The increase in the number of substitutions to first place is probably 
due in part to the large place which thought-content has in the 
reading of the pupil of this grade. Grouping of words is now 
more used than in the preceding grade and may result in substitu- 
tion, since attention is given to the entire group rather than to the 
individual words. Another factor is the fact that the pupil of this 
grade, and of the third and fourth grades, has comparatively 
recently learned large numbers of words, and that many of these 
look very much alike. Repetitions are becoming prominent in 
the second grade because of the increasing presence of word- and 
thought-difficulty. Gross mispronunciation still occupies a rela- 
tively high position. Minor mispronunciation is not prominent 
here for the same reason as in the first grade. 
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In the third and fourth grades substitution still holds first place, 
but minor mispronunciation has taken second place. The words 
now being read are not thoroughly familiar to the child in oral 
language, hence portions are often mispronounced. The child is 
coming also to depend upon his power to analyze words, and so 
minor rather than gross errors occur, because this power enables him 
to derive a pronunciation for unfamiliar words which in most 
respects is correct. 

In the fifth, sixth, seventh, and eighth grades the relative 
frequency of the t3^es of error is much the same. Minor mis- 
pronunciation has become the most common error, and substitution 
is next in frequency. In these grades many of the words encoun- 
tered are not thoroughly familiar to the child. The full correct 
pronunciation either in speech or in oral reading has not been fre- 
quent enough to become automatic. 

A study was made of the types of error in the first paragraph 
read and in the first failed paragraph. The results for the first 
failed paragraph were derived in the following manner: The 
number of errors of each type made by each pupil on the paragraph 
on which failure occurred was counted and recorded. The six 
totals, representing the six types of error, were then found, and 
from these was found the total number of errors. The percentage 
of each type of error was then computed. The results are shown 
in Table II. The chief features noted are the following: (a) the 
large percentage of gross mispronunciations made by the first 
grade in paragraph i and in the failed paragraph; {b) the low 
percentage or absence of gross mispronunciations in the second 
grade and above for paragraph i, and the large percentage of these 
errors for the failed paragraph; (c) the large percentage of repe- 
titions for paragraph i and the small percentage in the failed 
paragraph; and (d) the approximately equal percentage of sub- 
stitutions in the two paragraphs. 

A special study of substitutions was made in order to discover 
the effect of increasing difficulty upon the nature of the substitutions 
made. The substitutions were considered in three classes. The 
first class consists of those which made little or no change in the 
meaning of the sentence, the second class of those which made 
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much change, and the third class of those which gave no con- 
nected meaning. An examination of the results shows that in 
general, while substitutions of much change are irregular in num- 
ber, the percentage of substitutions of little change decreases 
from paragraph i to the more difficult reading, and that the per- 
centage of substitutions of no meaning increases. In the easier 

TABLE II 

Percentage of Errors of Each Type for Paragraph i and for ihe First 

Failed Paragraph 



I.... 

II... 

III.. 

IV.. 

V... 

VI.. 

VII.. 

VIII. 



I.... 
II... 
III.. 

IV.. 
V... 
VI. . 
VII.. 
VIII. 



Grade 



45 
6 



49 
40 

33 

28 

32 
32 
26 
19 



Errors 



M 



Paragraph I 



22 

7 
42 
38 

9 



28 

39 
20 
II 
30 
29 
19 
9 



II 
19 



19 
9 



First Failed Paragraph 



8 


I 


a 


3 


5 


2 


33 


3 


28 


2 


25 


6 


29 


7 


25 


I 


41 


• 5 


19 


•5 


46 


5 


14 


2 


49 


7 


14 


I 


59 


5 


15 


I 



18 

47 
80 
56 
44 
29 

25 
73 



12 

17 

6 

10 

7 
I 

3 

I 



reading the pupil is following the thought, and if any substitution 
is made it is more likely than not to fit into the context. As the 
reading becomes more difficult, the thought is lost in the maze of 
difficult words, and substitutions are very largely on the basis of 
similarity of appearance in some respect, rather than on the basis 
of thought-suggestion. 

Comprehension. — The results for comprehension indicate that 
the degree of comprehension decreases as consecutive paragraphs of 
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the test are read. This is probably due to two factors. The first 
of these is that more and more words occur whose meanings the 
pupil does not know, and the other that as the words become less 
familiar the pupil must give more and more attention to them in 
order to recognize them. The thought-content therefore receives 
less attention. The decrease mentioned does not begin, however, 
until the fourth paragraph is reached. This is probably due to a 
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Fig. 2. — Comprehension 



VII 



VIII grades 



better adjustment to the situation on the part of the pupil as the 
reading proceeded. 

A comparative study of comprehension was made on paragraphs 
1,4,6, and the last paragraph read successfully. The results (Fig. 2) 
show that for paragraph i the degree of comprehension remains 
very much the same through all the grades. This indicates that 
the pupil of the lower grades gets practically as complete an idea of 
the content as the pupil of the upper grades. The first paragraph 
contains only such words as the primary pupil is familiar with in 
spoken form. If he can read the paragraph even in a halting man- 
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ner, and with some errors, he gains a fairly adequate knowledge of 
the story, for every word he calls correctly is understood. 

The results for paragraph 4, beginning with the second grade, 
show a still more remarkable equality in comprehension through the 
grades. By this time the pupil has apparently become thoroughly 
adapted to his situation and has projected himself fully into the 
task before him. The words are still of the sort with which the 
pupil of the lower grades has become familiar through the hearing 
of stories if not in ordinary conversation. The degree of compre- 
hension is relatively high, therefore, as in paragraph i. The prob- 
able explanation of the fact that the percentages are somewhat 
higher throughout than for paragraph i is that there was a better 
adjustment to the reading situation, as previously stated. 

The results for paragraph 6, beginning with the third grade, 
show that difficulties of some sort are being encountered. The 
scores throughout are lower than those of paragraphs i and 4, and 
there is a gradual rise of scores through the successive grades. 
The pupils of the lower grades are now having to give much of their 
attention to the pronunciation of words, and even the pupils of the 
upper grades are finding it more difficult to attend properly to word- 
pronunciation, emphasis, and inflection. 

In the last successful paragraph there is a rapid decrease in 
the degree of comprehension through the third and fourth grades, 
and a more gradual decrease through the remaining grades. The 
rapid decrease indicates that the pupil of the third and fourth 
grades acquires ability to pronounce words more rapidly than he 
acquires the ability to get their meanings. He has about exhausted 
his oral vocabulary, and, though new meanings are acquired, they 
apparently come more slowly than the rate of progress in the 
more mechanical skill of word-pronunciation. The process of their 
acquisition does not lend itself so readily to the processes of 
automatization. The acquisition of meanings is more largely an 
experiential process than is the association of a printed symbol and 
a particular word-sound. The results show that the power to dis- 
cover meanings remains low throughout the grades. The pupil 
of the intermediate grades has acquired a fair degree of skill in 
mere word-calling; but if interpretation of the most difiicult 
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material which he can read with considerable fluency is demanded, 
he is sadly deficient. This may be a condition due to local causes 
not apparent, or it may be the consequence of an almost universal 
practice of continuing oral reading throughout the grades and 
giving little direct attention to silent reading. 

CONCLUSIONS 

No attempt is made to arrive at general conclusions. Such 
statements as are made refer only to the present study. The most 
significant conclusions are the following: 

1. The rate of reading increases rapidly in the first and second 
grades and then more gradually until the highest rate is approxi- 
mated in the sixth or seventh grade. There are plateaus in the 
curve of progress from the third grade through the fifth and from 
the sixth grade through the eighth. 

2. Increasing difficulty of reading material causes an increase 
in the percentage of gross and minor mispronunciations, a decrease 
in the percentage of omissions, insertions, and repetitions, and 
little change in the percentage of substitutions. 

3. Increasing difficulty of reading material causes a more 
rapid decrease in the degree of comprehension than in the power 
over the mechanics of reading. 



